Nucleotide sequence and organization of the human S-protein gene: repeating peptide motifs in the "pexin" family and a model for their evolution.
The S-protein/vitronectin gene was isolated from a human genomic DNA library, and its sequence of about 5.3 kilobases including the adjacent 5' and 3' flanking regions was established. Alignment of the genomic DNA nucleotide sequence and the cDNA sequence indicated that the gene consisted of eight exons and seven introns. The intron positions in the S-protein gene and their phase type were compared to those in the hemopexin gene which shares amino acid sequence homologies with transin and the S-protein. Three introns have been found at equivalent positions; two other introns are very close to these positions and are interpreted as cases of intron sliding. Introns 3-7 occur at a conserved glycine residue within repeating peptide segments, whereas introns 1 and 2 are at the boundaries of the Somatomedin B domain of S-protein. The analysis of the exon structure in relation to repeating peptide motifs within the S-protein strongly suggests that it contains only seven repeats, one less than the hemopexin molecule. A very similar repeat pattern like that in hemopexin is shown to be present also in two other related proteins, transin and interstitial collagenase. An evolutionary model for the generation of the repeat pattern in the S-protein and the other members of this novel "pexin" gene family is proposed, and the sequence modifications for some of the repeats during divergent evolution are discussed in relation to known unique functional properties of hemopexin and S-protein.